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Wi(D^-vmmt. mm^Wioy v~^mmii-r:m^ ntcmM izmm ^ ti t t f t ^ 

^iz^^-t^^ h ^ ':/^<Dm^mttm^^nr^'mmmAz:^w^izm^-t ^ ^ h 
^ -^^(Dm^mti^m^ ^ tir=.mmm^^ ^ ^ s r ^ -r -s. e l ^^isSo 

[fff^^ 5 ] 

:^h^4^mzm^]-^nr=.mm(^mm. mtmm<Dmm^w:^-t^^oizy^ h 
^^::^mzm^^nr=.mm(7^mmMmmmm(Dmmiimmmm(Dmmii(Dmiz 
mi'f'^tit=.^^m^^timmm^m-t^E'Lmmmmz:i3\^^x. 

r=.m. mmmmmit. m^iz^yt-t^^h^4^^<Dmy{imti^mm^nr=.mmn 
, m^izmyt-t^:^ h^4^'^(D^^mt(^mss.^tir^mmmjk-a^m^iz^^-t^ 

Wo 

:^h'y-(^v^izmm-^tit^mm(Dmm. mmmm(Dmmt.m.^^^^oizy^ h 
zfmzm\i^ ^nt^mm(Dmmjkx^mnmm(Dmmt.mmmm<Dmmt<Dmiz 

mmmmB itmmmm ® mm(D m iz mmmm<Dmm izm^rm-^^nr^^^h^ 
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-hmmt mtmm(D y - ^ mmr^ m t tir=.mmizm^ ^tir=.T ft j^z^mrp 
mmmmo^- hmm(D±:^iz^ h^^^v^oAy^ ^m^L. mmmmm^ 

Tizm^mizmm-^titoELm^^^timmm^m-t^ELm^mm(Di^m:^m 

^fefc5§3^-rex h'y-f^'^o^mytm. m^^iz^yt-t^:^ h^-r >^^^<z)I6^m 

^^ti:it^if^m^-t^ELmBmm:(D^m:^m. 
m^mi 3] 

^ h^^-frnzmm-^tifc-mmo^mm. mmmm(Dmmt.w:^-t^^oiz>(. h 
mmmB^mmmm(Dmmizj:i)^w]^tir^mm(Dmmm(Dm^ii^t ltm 
•r^Mm^^ti^t^nm^-t^ELm^mm(Di^m:&m. 
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m^mi 5] 

m^m^nmrn^mi 4®v^•rtl;^^-^c^v^T, mmm^izm^-t^:^ 

SffiB^^tc|§3fet-^:^ h^-f ^^(Z)^3^jS>&t^'t^^f^»^^c|§3^t- 
[ft^:® 1 7] 
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[0 0 0 1] 

^^^mit. mM. ^MRXJ^'^n^CDmiZEL (Electro Luminescence) 

^$:»^j:fc?^^LfcE Lm^mmjkx^t(DE Lmmmm^m^^ mm'r^ x 

-hlBE L^^^filiO L E D (Organic Light Emitting Diodes) t.^\^Oo 
[0 0 0 2] 
[t^jfe®^^] 

[0 0 0 3] 

'^^v^)':fy.m (D^mmt/^^''). ^^^^mi^^zr^mt)^ft>t\'X\^^. mzm 
mtr^^^y^Thv^^mELm^mmti^'^^-^nx^^^. Ehm^o 
^j\:>ii^n^^m^m}i^£^^mE humt. i&^^mmmE humt.m^^^ 
(^v-^-^) mmELumitim^^tix\^^^ti\ ^^^mmmELum^'') 

[0 0 0 4] 

m-t^^ y'!7Vx.^y hmt>'^mmm^tix\^^^. ^(Di^mizmhxit. ^^r^^io 

- 1 2 3 7 7 #^fg, 10-153967 fe«#^5}2 i 1-54 

2 7 o#<^$g^s:##^c■rtl^^av^„ 

[0 0 0 5] 
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fe. ^^fft7b^'JfcKLTliJ:iB#i§¥5 4 2 7 0#<^|glcf^L<, «#@^^tt 
[0 0 0 6] 

S#t f ^ i h f -5 o 

[0 0 0 7] 
[^M 5:^^ t ^ ^ i?) (7)^a] 

[0 0 0 8] 

Ell (A) (c^bfe(Z)tt, :$imnm^mmi^x x^n^iiiv^-x^^jt^mmE 
Lun^mm-t^m^^m^miz.B-rmx:&^. mi (a) c^vnt, iioii 

»«TfeU, »«1 1 0±{C«lif^SI5 1 1 K y-XMi&HIl^l 12, 

mmmm^i 1 3*^TFT^cJ;^J?^fi^$4^Tv^^. ^j~:^mmmm^i i 2tc^ 

[0 0 0 9] 
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[0 0 10] 

MM^^Mi 14b, m^^^mmm^WLi i Aci)m^iz\±^-^t\,. ^^<dij\p\ 

[0011] 
[0 0 12] 

® ^^'J ^ ^ -5 i: t; -g- ^ -5 o 
[0013] 
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[0014] 

mz. mi (A) ic^Lr^m^j:m^n'Dr=.m<Dmmm^m.mm<D^v («:m 

S|Ji:fl■oTt;mv^) (Dm^^M 1 (B) {C^tfo 
[0 0 15] 

1 1 5itmmmmmm(D^v K^p-e^u, ^^mjx;vi i ea, jfi-feM^x 

gpictt,7!5^^3fejiffl^^?gti 1 4a, m^nytmmm^mi i 4b, w^^^mm 
m^mi 1 4 c7b':^x.^^lTv^§„ m^(D^^Mii> @b^i i iiHiz^^-^n 

FSPi 1 5*^M{cME;^:^rRilc|f>oT#Stf:S^ffiilc^*$ti'g>3iiTllIi (A) 

[0 0 16] 
[0 0 17] 

ZZVl 1 8"e^$ti5>ti:mSP#3£cDj£:^llI$:[lIl (C) IZm-t. mMl 1 0 
JltCggt-t^tlfeM^gP 1 1 1 li, mm:(DTFT 1 1 9a~ 1 1 9c^®^«^ 1 2 
0a~l 2 Oc^-e7S;S^i5[(^lif^(Z)*-^^-e^So 01 (B) (DJX)Vl 16a 
— 11 6c{C^?g'|£;«/^{Cj: UJE:^*^;^)^y^)^-g)^. ^(DBi^lZ^ ''JM^^l 1 4 a~ 
1 1 4c7!)^ta:mS4x-5c 
[0018] 
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[0019] 

V ^^t Rf^-e?^fi^ $ ^ 3 i: (c ^ „ 

[0 0 2 0] 
[0 0 2 1] 

^fe, 7X;H16a, 1 1 Sb^feli 1 1 6c(Z)V^•rtl*^(Z)5fc^#3fi^C3^MI^ 
y X;i/1 1 ea-l 1 6c©r^Pg$:iMgi5t-'5^«?:^;l-5r ^T', if<^J:^?5i®^ 
[0 0 2 2] 

3e> LXJXJVI 1 6a-~l 1 6c:!^)^pJt^fca^$4^^^^?K 1 l 4a~l 1 4cti# 
^mmnmi 2 Oa~ l 2 Oc?:^e) ^eitCLT^^^tl^. ^^ISl 1 4a~ 1 

^^jm^mi 1 4a'-i 1 4 ciz^^ ti^mmmm^m^^'\±. mmE Lmnx^j: 
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~2 0cp) i:■r'5(DAW*LV^„ 
[0 0 2 3] 

o h m%nmtim%^t=^^n^ l < < , t ^ s f£\-^mm e l umo^mz \t^m 

t ti^ V ^ J; ^ tc -5 r ^1 * L V ^ o 
[0 0 2 4] 

mmt.r^itmmELMno)mmi>t. mmm. ^mm. mmm. nm^m. nm^ 

<lio. oippmj^AT) fc^T'<£^-r-5>^i:*^M^ Lv^„ 
[0 0 2 5] 

[0 0 2 6] 

[0 0 2 7] 
[5§B>9®||5g(DJ^M] 

^9tm<DmM(Dmmiz-^^^x. 02, 03 $:mvNT^0B-r^o Bi2{c^L/fe® 
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m. ms (B) i,t^(Dmmm^'v$>^o mmzitmmti^'r h u ^ ^mz^mmm 
^tixmmm mmmmB) ti^mm^n^o ^^js, as (a) ^a-a' -v^m 

[0 0 2 8] 
[0 0 2 9] 

m^^timmmi tit. M^i^mizitmitmrnm. m^tmmm^L<itm^m^tm 
mm (s i oxNyr^^^ti-s) fj:t:mm. mmmL<itmm^mM(Dm^x^ 

[0 0 3 0] 

z. titT F T (D^itxitE i.m^(D^^it^m<r^f^iz^mmx$>^o mmm^^ 
wr^-\i^iz{t^A^(D&^vp^mn^m^^^zt.tf^x^^o 

[0 0 3 1 ] 

zzxitmm\^iz-^(DTFT^m^i^x\^^^o 201 it^^ y^yvmm^ 

t-LXmm-t^T FT (ar, ^y^y^fmTFT t^^^v) , 2 0 2liEL^ 

"^^m-rnwLm^mm-t^m^Mmmm^ti.xmm't^T FT (j^t, n^m 

[0 0 3 2] 

n^^^;vmTFT<Dn^m^^W}mitp^^:^}vmTFT(Dn^mm^mm 
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^ :^;i/§s!T F T $:«»JM T F T ^ \^xm^^r=.:ijfy^mmW>(DM^ij^%mmfs^}u 

[0 0 3 3] 

{S i: o r=.m.^.t>^& oT, x-r^y^>^*MTFTi:LTMv^s M^S^^M^M 

TFT^ LTMV^^M;&'^S6^C#'g$tlTV^S„ L^^ b^^^'^ ^:2^0#g0^-t?tt. LD 

[0 0 3 4] 
FT ?:mv>^ :i t) oTIgT'fe^o 

[0 0 3 5] 

^y5^>^fflTFT 2 0 1 y-:;?>fli|!cl 3, Kl^^>M^14, LDD 

mm 1 5 a~ 1 5 d, mmmyfummm i e :5Lt)^*^ -v jimmmm 1 7 a, 1 7 b & 
^t^tsttji, >^-him^Mi8, >!f-h«Mi9a, 19b, mimmmmm2 0 

[0 0 3 6] 

9a, 1 9bJ; U t;i£^Jn;;&M*4) T'^^^S tlfc>f - h M 2 1 J: o T«^eil 
[0 0 3 7] 
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[0 0 3 8] 
[0 0 3 9] 

SestC, ;^-r ^y^>^*MT FT 2 0 1 {C^V\Tli, L DDflilic 1 5a~ 1 5dli 
, hfie^mi 8 $:/rLT>f- 7a, 1 7bi:M?S^^^V^J:e)^C|g^tS 

[0 0 4 0] 
[0 0 4 1 ] 

v^ v^ e) z: itnmmmm tftcd^-^ iztf^fj^^mz j: u « < uwx 

il^MMLXiSV. 0- 1 8 9 2 5 2 #^f§(D 0 2 © J: ^ © 

T F T ® >5f - h Sffi L e) -5 i: V^ e) ^rL^r P, tl ^ o 

[0 0 4 2] 

?^{C, mtruM^S T F T 2 0 2 Ji, y-^M^3 1, KU-r>M^3 2, LD 

Dmms 3^z>*^-v:^^;b?^^fiJi)c3 4 $:^t/?S'[sjs, ^- hmmmi 8, h 

11^13 5, miMra,^fi^m2 0, y-XiE^3 6Mt>*{C Kl^-f >ie^3 7 
[0 0 4 3] 
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|lI2{C:^t-J:e){C, 7.4 y^y-irmT FT 2 0 1 (D K l^-f > T F 

T 2 0 2(Z)>?f- ^^Cg?M$^^T^^^o M^i^miZiimmUmmT F T 2 0 2(D¥- 
hnm3 5«7.-r^y^>^*MTFT2 0 1® Fb-r>M^l 4 \^U4ym^2 

2^ift-i^xm%mizmu^nr\^^^. t.t=.. v~7.mwi3 6itmm^^m2 i 2 

(03 (A) {C^i5$4X^c 
[0 0 4 4] 

«»MMT FT 2 0 2 l±E L^^2 0 3 {C?±A^tL-g>«tJ^i$:MWt-^fe«b 

^L<^V^„ ^(Dtz.)^. «MMMTFT 2 0 2^CJMPJJ&S^:^)^^^^tl^V^J:•^)^C 

0. 5~2;tiA (^f*b<lil~l. 5 A A) ^^e-S J:e)fC-r-§>. 
[0 0 4 5] 

JlMi^ L 1 iULL 1 = L 1 a+ L 1 b) , :^;i/iffg$:W 1 t.h. «MWMT 

FT®^-\':?^;i/;R$r L 2, ^-Y :^;i/iIrs$:W 2 h Lfe^, W 1 0 . l-'S/tm ( 

f^^eiltCttO. 5~2 Am) , W2 t±0. 5 — 1 0 ^ m (f^^^[<J{C 2 ~ 5 /i m) 
^-r-S®*Wt LVXo LKiO. 2~ 1 8 /im (f^^6^lCli2~ 1 5 ytim) 

, L 2itl^5 0 /im (f^mmiZii 1 0 — 3 0 ^m) LV^„ UL. 

[0 0 4 6] 

^7^, X-r^y^>^*MTFT 2 0 1 lC?^^$tl-5>LDDM^CD:SS (iPs) ttO 
. 5 — 3. 5 ;Ci m, f^^6${Cti2. 0 — 2. 5 fi m fttHtSk^K 
[0 0 4 7] 

tr^. m2iZmVt^ELmm^W:it. S^jSffMMT FT 2 0 2 jCiSVAT, Kb 
-r>M^3 2 4 i:®WlCLDDM^3 3 7b>^lt^tl, 

, LDDM^3 3 7&^>^f- h$fe^JKl 8 $:/rLT>!f- h«M3 5 jcMJSio T Vn^,^. 

[0 0 4 8] 

«giE0J^«T FT 2 0 2 li, E L^^^2 0 4 $:?§^$-&-5 ;^^5b^D«^^$:#t^-r 
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[0 0 4 9] 
[0 0 5 0] 

r®^, >!f- h«M{Cfi5&o^L DDMJ|5c«):R$ttO. l ~3;Cim(^^b< 
ttO. 3~1. 5^m) ^Cf4^^^aV^o^^, >f- hMfCMJ&^^V^L DDfl 

^<Z):R$lil. 0 — 3. 5 m (^f ^ U < « 1 . 5 ~ 2 . 0 
m) {C-rtlli^V\„ 
[0 0 5 1 ] 

C^t-LDDfIl|Jc3 3 $:?^^t-^:iil-e>?f- h«M3 5 LDD^^S 3 ^©PbI 
\Zff- h^»$:?^f!gb. ^(D^~ Vm-A^^m^l 0 - 1 8 9 2 5 2 -^^fgcD® 

[0 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 
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0 2(^?S'ffiji imz^^^^jvm^mw <Dmm^m<-t^ (^^L<ii5o~i 

OOnm. $ ^iC^f * L < 6 0~ 8 0 n m) :i t.^^$)}X^$iS. «^IC, ::^^^y 
^>^*MT FT 2 0 1 v'ftM^r/h^ <-r-5^VNe)M.^.:!!)^^Mtlli, 

vS'[4Jf ®m^$:^<t-<2> (^f ^ b < 2 0 ~ 5 0 n m 

, $ P){C^f t L< li2 5~4 0 nm) 3 il ^)^?5fj-e^Sc 
[0 0 5 5] 

[0 0 5 6] 

b< tt2 0 0-5 0 0 nm) il-ttlli^V^o #^4i:bTl*, ^^^r-^tj^i^^M ( 
^ 1 7\° >> - 3 > M 3 8 {c 5Jc^?:&^ S:^;ti±^^i:li«^T'fe^o 

[0 0 5 7] 

||l/N°«y i//^-i/3>m3 8(D±{Clj:, ||2Sra^l^m (^S-fbJK) 3 9 5:?^ 

, ^TOJilM*'^^^ L<, TKu-r ^ F. /Kur^K, t^u;k bcb (/oy 

[0 0 5 8] 

^■oizmmnm^m-^-t^miz^m^tLx^< zntim^ lv>. 

[0 0 5 9] 
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[0 0 6 0] 

, r r-eii— ®^L*^|2I^LT^^^V^7!)'5, g| 1 -em0>9 b it j: R (^) , G ( 

7i<v /-^"^y jL=-uyif-uy (ppv)^, >KU (pvk) 

[0 0 6 1 ] 

( TH. Shenk, H. Becker, 0. Gel sen, E.Kluge.W.Kreuder, and H.Spreitzer, "Polym 
ers for Light Emitting Diodes" ,Euro Display .Proceedings, 1999, p. 33-37j 
) 

[0 0 6 2] 
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RO OR 




[0 0 6 3] 
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O R 




n 



[0 0 6 4] 

tf=.. #M¥1 0 - 9 2 5 7 6#<2;if6{ClH«$nfe^^^^<Z):KU >'ai:=-;H:fn 

[0 0 6 5] 
[^t 3 ] 




[0 0 6 6] 



[fb4] 




n 
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[0 0 6 7] 

PVK^mmE hunt. LTliJ^^T® J;e)^:9-^^*^'^-5. 
[0 0 6 8] 
[^b5] 




-J " 



[0 0 6 9] 

5j<u v-^waE LM3^:(-ii;KU v-®:t^®,T'^^^c^7b^bT^^•r■2>^^:t)■e 
[0 0 7 0] 

V^o mi^ltS 0—15 0 nm (^^ L<li4 0 — 1 0 0 nm) t^tHtBi^K 
[0 0 7 1] 

[0 0 7 2] 
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[0 0 7 3] 

Vy. ^'^;i/ir;i/y;i/:;^'X«NMP (N-^^;i/- 2 - trn u K>) iy^mfhtX' 
[0 0 7 4] 

®fci?)tctt. Ell :^m^^7s^^m.\^t=.^ ^)-yf~7.\zWL 

[0 0 7 5] 

□ *IIM?^®,T^^iiE?L?^AjB4 3 i: L/TP E DOT (jK U a: >) ^fettP 

Ani ()trUT-U>) $:fflv^-g>„ 3ti e>(Z)^TOI*ld;;?K^'(£T'^-5 #6)fe 
JS4 2 $!^^$-B:^3i:J^<J^^t-'5r ^7b^T'^-2>„ KiJid: 5 ~ 3 0 n m mt. 
L< 1 0~2 0 nm) ■eav^„ 
[0 0 7 6] 

[0 0 7 7] 

M4 4 ^T'?^fig$tl?t^.^.T'E L^^=-2 0 3 A^^fig-t'So :^^3, ZZV^^^o 
EL^^2 0 3 li, (^#) 4 0, iE?L?£AM4 2, #§^M 4 3 25:?>*l^ 



ffiiiE#2 0 0 0 - 3 0 
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[0 0 7 8] 

1 {ftl ^ 3fe $: m M-t ^ J; :^ ^ „ 
[0 0 7 9] 

ilZ:6T% *^M?^ffi"ett, M4 4(Z)_h{C$^JC||2A°^ve//^-i/3>M4 
[0080]. 

[0 0 8 1 ] 

T®«it5:^Lfe;^)\ /if h A>f - NMT F T ^ *'MT F T) X 

$ tl -5 T F T ® ^ { C PS ^ 75i V > . 
[0 0 8 2] 

mmm i ] 
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[0 0 8 3] 

^■r, 134 (A) iZm^^oiZ. iS^:^m^3 0 OJitCT^MS 0 l 5: 3 0 0 

nm(Dm^izm^-t^. ^mmmvitrmms o 2 ^ Lxmitm^tmmm^mm 

DLC i^'^^^y ^^-n<y) m^m<<^x^0k\^\ 

[0 0 8 4] 

o^mmmxmm-t^o ^^t^. i¥^M^mmizmm-t^smii^^<. ^-m^mm^ 

o~ 1 0 0 nm<z>;p:$'^?fe4^^^^v^„ 

[0 0 8 5] 

~)i'^^aitm. m^%^m^^r=.^y^r--)vu^aitmti'^&^. ^^mmmxit. 
xe ci ^^^m\'^r=.^^ty'^iy~-^~^^m\<^xm^mit-t^. 

[0 0 8 6] 

mmx$>-ox^BiV^{^. mm^mmo)rjv^yiy-'^-%'pj&mnmm(D 

X dp s> V L/ - if - 3^ ^ M V ^ -5 ^ ^1 % "e ^ S c 
[0 0 8 7] 

^mmmxitu^BM^mm^TFT<D^^mm^hxm^^^^\ ^^mnm 

^IK M V ^ S 3 i: % pitg ^ -5 o 
[0 0 8 8] 
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[0 0 8 9] 

mz. 04 (B) izm-t^oiz. '^^ewmmms 0 2±izmitmmmx'^ji^u 

Ml^S 0 3 1 3 0 nm(Djp:$fC?^^f -So 100~200nm (^J 

^U<ttl30~170nm) (7)^HT3^^tim ^ ^, ^^?:-g-t?im#JlT' 

[0 0 9 0] 

^LT, ^®±{Cl/>:/"X h 3 0 4 a, 3 0 4b$:?^^b, '^^1^3 0 3 $: 

PH3) $:SS^^ilL7&v^■e>^^Xva^Hbfe7^^>Cx'F-^f>^^$:Mv^, U 
1 X 1 ol^atoms/cm3®^t^-e^*0t-<5o ^Aij^lt^r^fe) -^'^>-f > 

[0 0 9 1 ] 

3®X^lCi: U?^^$*X-g> nM^M#lM^3 0 5, 3 0 6 tCl3:, nM^M#/7t 
mtl^ 2X10 5X10 l^atoms/cm^ (f^^St^tCtt 5X10 5X10 ^^ato 
ms/cm^) coa-S-r^^ti-S J;^{C F-X»5:sigp^§„ 
[0 0 9 2] 

?^tC, 1114 (C) lC^t-J:e)^C, -KaKS 0 3 :^*DLfcnM^M^ 
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[0 0 9 3] 

^it. mm(Dmm'\i^^mi^x 4 50-55 o°cg;g®^^s$:^?x.^«v^„ 

[0 0 9 4] 

r(Z)XS(Cj:y nM^M^fl^S 0 5, 3 0 6 (D^B. HP*., n M^M^fM^Uc 

3 0 5, 3 0 6 (Dmmiz^^-t ^ nm^nmTtm^^Mhx^^^fji^^m^tKDmn 

[0 0 9 5] 

7^{C, 04 (D) lC^tj:e){C, ^0^K^3^m<D^il'5igP^^$:l^*bT, 

(i^T, ?S'ffi»i:VNe>) 3 0 7 ~ 3 l O 
[0 0 9 6] 

1114 (E) {C^-rj:e)JC, rS'ffijf 3 0 7-3 1 0 $:^oT>y'- N^ej^m 

3 11 ^m^-t^o ^- vmmm^^ 1 1 ^ LTt±, 10 — 200 nm, l< 

Ji5 0~l 5 0 nm(Z)ji:$®^^$:-^t^$6^M§:Mv^tl^^^V^o ^tlli#MS^t 
[0 0 9 7] 

2 0 0 — 4 0 0 nmffcD^«M^J^^L/, - — > ^ bT>^f- h«® 

3 12-31 6^?^fS;t-'2>„ ^mmmx\±^-hmmt.. ^-vwm^zn 
- hnmn^- hmuh^m-mxmm^x^x 1.% ^x^mf^tji\^K 

2 5 ffi|iE# 2 0 0 0 - 3 0 
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[0 0 9 8] 
[0 0 9 9] 

f^mmicit. ^y'StJV (Ta) , (Ti) , =^v^^y (Mo) , 

^'T.'ry (W) , ^DA (Cr) , i/Un> (Si) is^hm\itt\>f=.i^mxr^^m. 

, 'tfz.\%mU5xm(j^m\Lmm. (,v^mm\z\%mt^y^)\^m.. m.wi^yfy^'rym. 

Mo-Ta-^^) , *fetitrffB75ll(Z)i/U-9--f Fl^ (f^^S^JJCtt^ > 
^>^>U-!^-r KM, ^^^i/Ui^'-Y KM) $:Mv>-g>r ^}^)^-e#.g>c ^m. M-MX 

[0 10 0] 

:*:|l5iM"eii, 3 0 nmj?(Z)^<b^ (WN) Mil, 3 7 0 n mj^CO 

^>^^5^> (w) Mi:t?^^aMM$:M'/^'5o ^:tl^ix>'^°^y ^^-ej^^fnii 

^V^„ ^fe, ^ ;^j*Xi:bTXe, N e X ^r^i&tli- -5 h/^J;^JtC 

[0101] 

^fc^CZ)^, >?f- K«M3 1 3, 3 1 6 tt^tl^tlnM^MM^3 0 5, 3 

^ - h h II ^ o L D D h ^ -g) o 
[0 10 2] 

<!^IC, 05 (A) \Zm-t^O\Z. hnm3 1 2 — 3 1 6 ^-^7.^ t LX ^ 

Bm^mzum^mmftm (:^mmmxitv y) ^mm-t^. ^oi^xm^^n 

■S^M^fl^S 17 — 3 2 3 {Clin§i[^M^fI^3 0 5, 30601/2 — 1/ 

10 (f^^6!;tcjii/3~i/4) (Dmmxv yt>mm^ti^j^oizmmir^. 

Mi^miiZlt, 1X1 0^^~5 X 1 0 ^^atoms/cm^ (^Mfi^tCliS X 1 0^*^—3 X 
1 0 ^^atoms/cm^) C^^iSAW^LV^o 
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[0103] 

mc. HIS (B) izsk-t^oiz. hmmn^momx'i^v^^h-^:^^ 3 2 
4a~3 2 4c$:?^figL, nM^M^Tt:^ i^mmm-vitv y) ^muLxmmm 

izv y^^ti^mmM^s 2 5^3 3 1 ^j^m.-t^o ZLZLX^v ity.v ^ y (p 
Hg) $:Mv^fe-f ;r> K->^-^T^?VN, - U ^W^^^l* 1 x i 0 i 

X 1 0 2^atoms/cm^ 2X10 5X10 ^^atoms/cm^) J: ^ 

[0104] 

^ ® JCJ;oTn^-Y:?^;i/^TFT®V-;^ L < K b > fl^^i)'^?^ 

^$ti-g>*\ ;^-r ^y5^>^*ffiTFTT'l±, HIS (A) (7)X^l??^mL:t nM^M 
^fW3 2 0-3 2 2cZ)-'§P$:^t-o r tlfefl^A'J, m2\Zi^\'^ ^7.^ v 

5^>yMT FT® L DDfl^ 1 5a~l 5dfC^g^-r§„ 
[0105] 

<S?CC 05 (C) {C^fJ;e>(C, l^i^^ hV^^ 3 2 4a-'3 2 4c$:R^^b, 
iTfctCU^:;^ bVX^' 3 3 2 -5= -^LT, p §i[^M#J7t:^ (^USS^-e 

^mn'L.. 'mmmzif^uyk^t^^ym^Wi.3 3 3. 3 3 4 ^m^^ 

-5= r3-e(±i/'4f^> (BgHg) $:fflv>fe-r:r> F-:/^{C j; U 3 X 1 o2°~3 
X 1 O^latoms/cm^ (f^^fiUtCli 5 X 1 0 1 X 1 0 ^^atoms/cm^;) ^g;^^^ 
^ J; e) {C n > -5 o 

[0106] 

75eJ3, :^^i^M^3 3 3. 3 3 4 iCliSEtC 1 X 1 0^^— 1 X 1 O^^atoms/cm^ 
(Dmmv U $ tiT v^ ^ ^\ r 3 tl ^ n > li^ ^ < tj 3 

[0 10 7] 

mxitmm'pi>zi3\^^xmmnm%^. 5 5o°c, 4mm(Dmmm^n^. 
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[0 10 8] 
[0 10 9] 

^^-hmm3 3 5(Dunhn^xit. tjv^-^j^ {ad xitm acu) 

^ m^ni^x 5 0-1 0 o%^^tb^. ) i:t--5^M^^Mv^tl^^^v^„ mm 

3 14, 315 (|gI3(Z)>!f- h««l 9 a, 1 9 bfc^g^ •^'5 ) ^mMmizmm-t 

^^oizmm-r^o (0 5 (D) ) 

[0 110] 

mm^mm-ta±x. ^mmmcDmmmmtmi^xmmx^^^o 

[0 111] 

i^^M3 3 6 LTii, mm^^timmm^mmxm^^^i)\ -^o^xm^^tD 

1i:fe^Mm$:^V^tl^^^V^. jgiiPii 4 0 0 n m~ 1 . 5 fimt^mt^^^^ 

o 2 0 0 n mff ©M-fbMS^MO^tC 8 0 0 n mffCOM^^ 

[0 112] 

$^{C, 3 — 1 0 0%(D7i^M^^tiW^m^^X. 3 0 0 ~4 5 0°CT' 1 ~ 1 2 
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[0 1 13] 

, ^(D^x-m^) 8 0 0 nmm(Dmit^mm^m^Lx^mio^£\'^. 

[0114] 

3 3 7-3 4 0 ^, K^-r>@e^3 4 1 — 3 4 3 ^m^^tSo ^J3, :^mmmx' 

{t^(Dmm^. T i J^$: 1 0 0 n m, T i ^^tiT JV ^ 2^'^^ 3 0 0 n 

T iMi 5 0 nm^^j'^y^mxmmmm.hf^smmm.cDmmmiit^o ^m. 
mo)mmmx^m^\ 

[0115] 

5 0 — 5 0 0 nm (f^^6?J(Cti2 0 0 — 3 0 0 nm) (^JP$-e|gl A-y 
iy^-i/myms 4 4 ^m^^t^. :^mMmXit^l i/^-i/mym^ 4 4 

iiLTs 0 0 nmm(Dm^m^tmmm^m^^^o ^ifmmtmmmxi^mhx^ 

113 4 4 cZ)iK^;?)^BJc#Sti-g>„ ^tii:l«I^lc, H l MTM^M 3 3 6 {C^^IDStl 
[0116] 

mz. me (B) iz^-t^oizmmmmf}^'hf£^m2mmmmm3 4 
•t^. mmmmtLxit^v4 ^ jkut^k, t^u;i/, bcb 

[0 117] 

mz, m2mmmmm3 4 5j5:t>*iii A°^vi/^-i/a>M3 4 4 y^v^ym 

^3 4 3 lcM-r-5=r>^ ^ h*-;i/$:?^figL> 3 4 6 -So 
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[0 118] 

me (C) iZ^-t^OiZ. ltfflg»^T'^^A>^ 3 4 7 §:?^^-r-5o A 

7. h^-^-:rmzmi^-^n^. *IIMMTiiv-xigig3 3 9 \zm^x^^^^t>^ 

'If- hlEISS 3 6 {cmoT?^^LT%av^„ 
[0119] 

mz. I§^M3 4 8 $:. 01 $:SV^Tm0>9L.7t^JK?^^IS«$:Mv^;t^MXg 
A, i^^nn^^^, :^ri/i-'>, -t^N^h Kn >'^>^cD^^tc^7b^ 

[0 12 0] 

%-t^%%M. mmz^^-r^m%m3.nm^\zn%-t^m%mts^mm.-^n^. 
^izn^-tam^mt: i^x^av ^ ji~uy\:i'-iyy, w^^izmyt-t ^mytM t. l 

XTiiVTJl^JVy ai-Uy^^^ b 0 nnKDm^lzm-^-r^o ^tc mMtLx 
Ittl, 2 - n n ^ ^ > 8 O^l 5 0°C(D-!is^y h^U—hX l^^^^ 

(Dmmm^n^xwm-^^^o 

[0121] 

rkiZ. lETi'^AMS A 9 ^2 0 nm(Dm^lzm^-t^o iE?L^4 AM 3 4 9 

■rtl^i^v^<, 2^^]ggM-T?tt7Ky ^'ai^ (pedot) ut^^l 

, 10 0-15 O'CcDvjN^y h-^b- NT' 1 ~ 5 :9^®^^a.g| ^r^ff o TtK^Jj^ $:^f 
;&V^fe^?), 5§3^M3 4 8 $:^^$-&-5>3il7&:<iE?L?£AM3 4 9 ^J^^-T-S^^ 
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[0122] 
[0123] 

[0124] 

5§3fe»3 4 8 SlO'iETL^AM 3 4 9 $:?^^Lfee>, MB^^SMT' S M 3 5 
0 ^ 1 2 0 nm(Dm^izm^-t^. ^KHMJT'li, > i/^^^; A{C1 0 ~ 2 0 

[0 12 5] 

M3 5 0 ^m^hf^ib. >^^XVC VD^tCj: UM^bM^^MT'^^-SH 2 
A^y i//<->>a >iK3 5 1 3 0 0 n mO^m^lzm^-t a. ^(Dt^^^mUm 

[0126] 

^e>LTEi6 (c) izB^j:ofj:mm(Dr^y^^-f'^hv^xmm^'^%^-t^ 

„ ^fc, 3 4 7 A i/'^- 2/ 3 >K 3 5 1 ^rJ^^f -5 * 1? 

[0127] 

[0 12 8] 
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[0129] 

*^WJ®^-a-, 0 6 (c) (c^-ri:e)ic, n5=-^:^^;i/M2 0 5<Z)?S'[4jili> 
V-^M^3 5 5, Fl^-r>fM3 5 6, LDDfl^a 5 7^t>'^^:^;i/J^^M 
i|!c3 5 8 5:-^^, LDDM^!c3 5 7 \%>f - hi^fe^iK3 1 1 $:/M/Ty- h«@3 
1 3 i:M^oTVA^„ ZlW^jtttW^SfES'mMT FT 2 0 2 h |WI-T'$>-g>o 
[0 13 0] 

K U>r >fM{II(Z)*{C L D DM^^J^fifebT V^S(7)^i, 5:^ ^ $ ^ V^ 

JtiPbCDSHy^-efe-So ^fe, :i<Z)n^^;^;i/MT FT 2 0 5 {i:^>'S§^'fii^fe* U 

^{ct--5i^:^Mtt^<. ^tii »; =fe)^&f^if.K?!MmL;t:&*^mv^„ ti^oT, ldd 

M^3 5 7li^^{C>f- ^M^CMfeTb*V^, ^i7M^^^$:'>^7& < -5 3 t 
[0131] 

CMO SmSI© p5^^:^;i/MT FT 2 0 6 l±, h ^ -V U T^AfC j: 

5^^?:t;;i/§?T F T 2 0 5 |bI#{C L D Dfl^ ?:Sgt-t, h^f^ i; T>y-|K$:^C 

[0 13 2] 

, ^ e) v^ o fz.mmx y.-( ^y^yvmr ft t mm^mmm tft (D^mo^mm ^ 

^-r ^ T F T S:SB«t--5 3 i: Tb^M* L ^^c 
[0133] 
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Ola, 9 0 1 hCD-mt)^^- hmBm^ 0 2 ^ifTLX^ - hmMQ 0 3 ilM^^^ 
[0 13 4] 

[0 13 5] 

- (7 L/:3ri^^;i/^U > Mf-=^r^y h : F PC) U #l^-Cig,ah L T ^^"T 
[0 13 6] 

m^i 0 I ±\zmi^-^nr=.. ®mgi5 7 0 2 ^, >:f- h{iiigi&iiii?&7 0 3 i:, v- 

;^M1&[1I1^7 0 4 $:-^t^o lii^g|5<^X-r y^y^'mr FT 705 lin5^^:?^;b 
MTFTT'feU, >!f- hMMiaS&7 0 3 tC^M^4xfe>!f- S@HI^7 0 6, V- 

^mmmmmi 0 4 fcg^^$ti7^y-^@H?^7 0 KD^Ai^mm^tix^^^. t. 

tc. X-r^v^>^*MTFT705®KU-r> tt«MJ^M TFT708cO^"-h 
[0 13 7] 

$^{C, «»mfflTFT 7 0 6(Z)y-^ffi!l{j:«a^#fc^^7 0 9{C^$^$tl-5 
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^X.?>tlT(/\-5e ^fe. «?J^M^fflTFT 7 0 8® Kl/-r XCliE L^^7 1 0 
*^MM$4^TV^-g>o ^CDE L0d^7 1 0®MJCttm^(Z)«ffi (3 — 1 2 

V, ^?*L<li3~5V) mU^^tl^. 
[0 13 8] 

^LT, ^g|SAm;^^^-^lJ&^ F PC 7 1 1 tClMi&iag&gp^T'ffi-^ ^Mi- 
's fei?)®^S^@Sf^ 7 12, 7 13, >5:t>*«^#t$^^ 7 0 9 Kmm^tif^mmmm 

7 1 4 :^)'51g^teJtlTV^^„ 
[0139] 

ELmmmmit. \'-:^mmmmm8 o ^-hmmmm^ (a) so 7, 

[0 14 0] 

v-y.mmMm^8 0 lit. t/y huz/:^^ s o 8 0 3 , A 

V^^„ ^tc. ^'-hmmWjm^ (A) 8 0 7^, S/^ h l^i^:;?.^ 8 0 8, V'y<JV 
i/^^ 8 0 9. Avyr 8 1 0 $:^x.TVNS„ ^- hmmmm^ (B) 8 1 1 

[0141] 

r ^i?i/:7 h i/^/;?.^ 8 0 2, 8 0 8 tti|gt&«J±;^)'^5~ 1 6 V (f^^65iciil 
OV) -e^U, lEll?&5:?^^-r-5CMO S[a]^tC'^*)tl-g) n^^:^;i/MT FTttEI 
6 (C) 2 0 5 T'Z5$4^-5«^7^)'^3aLTV^-g>„ 
[0 14 2] 

^7l, 8 0 3, 8 0 9, A^y^T 8 0 4, 8 1 0 sy h 1/ i;?^ 

^^|eI^{C, EI6 (C) (Dn^^ :^JvmT F T 2.0 5 ^^tiCMO Sm^ti^Mh 

[0143] 
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ym^U^i&W.-tS'^^^ti^^^<Dl:\ m 1 0(Z) n5^-v:^^;bMT F T 2 0 8 ^^ti 

CMO sm^ti'^Mvx\'^^o 

[0144] 
[0 14 5] 

±fH«figtt, El4~6{C^Lfcf^igX^{C=eeoTTFT$:#S^-rs- t 
[0146] 

A) , (B) ^m^^rmm-t^o ?^^> ^^mic^kctiii?, msxm^'^r^m-^^ 

[0 14 7] 

mil (A) it. m7iz^vr^'^mizt/-vy'^mm^m<>~ft=.'^m^^-t±m 
Ei-efe^o .^.igT'^^tife 7 0 2 iiM^gp, 7 0 3 it^- hmmmm^. 7 o 4 

^mu m^-^r) , 101, (m^ifr) m^u-au 

1102 $:|gt:t;t^3^T?fe-2>„ 
[0148] 

33T% 01 1 (A) $:A-A' T'^P^ LfemSEI 5:111 1 1 (B) (C^fo ^S: 
011 (A) , (B) "t?^i|WI-(Z)gm^C|eI-'®:ff-^$:MV^TV^^„ 
[0149] 

011 (B) {C^1-<fce)tC, S«7 0 l±{C«|if^gI5 7 0 2, ^f-NMi&IlI 

i^7 0 3t)^m^^nxi3^}. mmmi o 2tt«g^0mfflTFT 202 n^etuzm 
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- hmmmm^i o 3 iin^^:^;i/MT ft 2 0 b t p^^^JIMT ft 2 0 6 

[0 1 5 0] 

mmnms 4 6 it EL m^<DmmiiLrmm^ t.r=.. mmmms 4 eom 

[0151] 

7 1 2 $:^SbTF PC 7 1 1 fC«^6^JCg?M$tlTVN-5o $^{C, ®^SP7 0 

2Rt^^'~ \-mmmm^7 o 3iz^t.n^m^it±xm2j'^y^yK-i/Byms 

5 1 "eMt)tlTV^-g>o r(D||2/N°^v^>/<-i/3 >M3 5 1 :i RTIg 

[0 15 2] 

mz. ELm^^mo ^oizLx^mu 1 1 0 3 ^mn^. z(D^muiio 
3 itij7i-ui 1 0 1 ^mmt^r=.i^(DmmMt.Lx%mmt^o ^mui i o 
3tLxi,t. pvc (;Ku n'-;i/<7n^>r K) , jijii^i/mm. -yvn~ymm 

1 1 0 3{ii{c^^-t--2>fe«?), myt^(D^^m^m^^ 

[0153] 

*7^> 1 10 1 tLXlt. , FRP (Fiberg 

lass-Reinforced Plastics) PVF (/K U tf " ;b:7 n ^ >f F) V 
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[0154] 

LB®W^tt*^fFii:ra^^l:ffi^SfBI$:Mv^Tt)av^„ 1 1 0 4 Id; 

110 4 (Z)p*3g[5JC^;I^M$:^;&DbTfeoT%av\o 
[0 15 5] 

J^^±® J:e)^^^$:fflVATE LJg^^^JKMl 10 3 \zmX-t^^}l\Zi: U, 

ffi (D 1« V N E L *^^a f^ig f S r ^ ;^)^ -e ^ -5 o 
[0156] 

[0 15 7] 

01 2 (A) lZm-tJ:^iZ. 1 0±{CliT FT{Cj:oTlifmgP 1 1 1, 

v-xMigmmi 1 2, ^-hmmmm^i 1 mm^^iint 
Ay^izonz^^x-^hv^^'mz-^m^nx^^^^o ^mmm(Dm^> 

^12 0 1 (C J;oTft^^n^-0(Z)?f-B 1 2 0 2 ©tfifcij;, 012 (B) IZ^ 

■tJ:oizmm<Dmmi 2 0 stt^mU'^nx^'^^. ul. mmmizm^itt^^^ 

[0 15 8] 

^(Dj:ofj^v^mxmi<Dmm^^mm^m^^x^^mhiLxmm^^mmE l 
uncD^mjin^n^. z:<Dm^^^y kbpi i ^iz^^xmrnz^-^mm^w. 
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[0159] 

^mmm(Dnmt. tfrizg^^i-e 1202 ^tizm^w. 1143—114 c^mv 

[0 16 0] 

1 2 0 2(7)>^ifC-oO®^^|gtt'5 J;^)^^ ^t;!?^, ^(Dm^\t 
[0161] 

m\znm''t^(D^^<D^u) (D^^%±\zm^m.\zmi-t. ^tMrnrhtcib. ^ 

K^l 1 5 bl?^$tl^^^P(Z):S'|BJ^Ct^f;^^bTr^(Z)^oc^ff-@^C^L/T^^ 

Mate J; 'J^^$:^?5§$itTWaE L#i|Bf$:?|^^t- -So 
[0162] 

aT'5^$ti^^PPc^:&fnj{c^^y K^pi 1 ^ < :r.}ix^n\H^%^\zm^mx 

[0163] 
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[0164] 
[^ifeM3] 

V^^®-^^COV^Tm0>9"rS= Ui^JCiiEI 1 3 ?:MV^-5„ H13^C^V^T, 130 

\\%^=yy.=f-v f^m^. 1 3 0 2 liT;i/^ -'^^i^-^^MT^Si'S^^i-e^-S. 2is:|| 
I^Ml 3 0 2 S:^«^£JC J: UJ^^-t^o 0 1 3 Tlilll^^ tlT 

[0 16 5] 

t,fc. 7. v=y ^mzMn-^^fdmw^ 3 0 2®ra^±i«b-g><fce)jc/'\^>^ 1 3 

0 3 ;^^m^$tl-5<, 1 3 0 3 tt^M 1 3 0 2 \Z^^XWM\Z.mm.t^1Sn\Z. 

[0166] 

r^JC, 5j<UT-^^^E l.M^^'^f^^^%m 1304 a~ 1304 ciSm 1 ®» 

M?^^^giSS§:ffiv^fe^sm^^*^cJ: i 3 0 4ai«^{c^^ 

■t-Slg^^M, 13 0 ^%%m. 1 3 0 4 cliWfeC|g5tt--&^ 

^M-efe^o Mv^^^t^E LMf4lill»J 1 ^|sI^©*©$:Mv^^li^mv^„ 3tl 
^(D|§3^Ji{iA>^ 1 3 0 2 {C J;oT?^^$tl7^^t(cmoT?^^$tl'g>;t«b, ^ 
® ^ fpj {c x> ^ {c se^rj $ ti -5 o 

[0167] 

1 3 0 5(D±lctt^0^#«mT'^^^Ml 3 0 6:^)^?^^S$4^S<, 

^-n^^tsi''). Mo, l^^l 3 0 2 ^tt:x-r^cl:e){C^ h^-r >^^^JC@H^rj$tiT 
V^€>. |lIzf^$tl^V^;^)^M 1 3 0 6 =^ 

tc F P c ^ * T@H^*^5[ ^ ffl $ V^ -5 „ 
[0 16 8] 
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[0 16 9] 

Tmoynmtt^j^yb^oymMt.fji^x\^^^r=.sb. mytm i304a~i304 cv^ 
^Lt^mt±^ mmi s 0 1 titKMm) izmm^n^o i^i)^Lr^ff^?^. el 

1304 a~ 1304 cT|g^ V ;t3^ttT® (S^ 13 0 1) lC5fe|if $ 
[0 17 0] 

izf^^i:^xm^mtr^\tij^~y >( ~tr^m^^tix^^x^M\,^o ^mmm<Dm 
mxuE Lm^ti^'t>nLr=.^i)^'^A~mi 307 ^mMvxmm^oyBizx^r:^ 
^j^-u 1 s 0 utmyt'itx&^o :^mmmxit:f^:^^-j^^^m^^x^^ 

MV^TtJav^. m^<DJ:oiZEhm^(Dm^M^^MlZl.r=.m^. it}/^-U 

[0171] 

^•5 bT;^jA-#l 3 0 7 5:M«L;^^, fgM^J (lll^itf) hLT^-fbAU 

'yj^^mmi^r^.^MU 1 3 0 s jcj; u^z-^'-^i 307 ^rMt^^j-^^Dit-So "^(d^ 

. ^^mm^tmmx^Ji^i/-;vU 1309 $:MV^T7 1310 
i-t^o *llifeMT'li7l/-AMl 3 1 0 i:LT:^■5^>L/>?.;f?^•$:MV^So «^{C^ 
h 1 3 1 1 ^^LXF PC 1 3 1 2 =&^tJ#ltT/N°^y i/>^'§i[(Z)E 

[01 72] 

Ell 1 (A) (D\^^iz^mnm(Dr^-r->fy''Thv^:^MELmmmm^n,r=. 
m> mmmtm:^\^izm^Lx^^\>^v. mi^i^izm0^i,x^B:^\ hp-^, mys 
i^izmmn^m^hf^m^it. mi 4 (a) (Z)ie)^@H«i:^u, ^^fnitc®^ 

1114 (B) (D^ofj^mmtt^^^ 
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[0 17 3] 

, 1 4 0 2a{j;^fejC|§3t-r'5E L®. 1 4 0 2 bli|tfe(C#§^-r -5 E LSTS)^ 
[0 17 4] 
[0 17 5] 

^(Dn^. j^Mvm-^n^mmi 4 0 3(Dms.(Dmm (d) li, elm(Z))^jp: 
(t) (D5m&.± mtL<iti om&.±) t-t^:itt)m^L\^K ^titi, d 

D) 7b'^||ti^^*TtjMM^iif^;b^#^4x?^<75:^(D-r\ 5t<D<50t (tS- 
*L<ttl0t<D<35t) ft^^tfj^0^L\>K 
[0 17 6] 

014 (B) ^C^3V^T, 1 4 0 4 «^:i?fHj{C;^ h^-r >^'-|^fC?^^$n7^ 
v'N'^'^, 1 4 0 5alj::^^{C|§3t-^-g> E LJS, 1 4 0 5 bli^^Cf^^^f -5 E LM 
T$><5= 1 4 0 5ciiJit#;{C|§3fet-€) E LMTS>-g>= J&^3, A>^ 1 4 0 4li^ 

[0 17 7] 

:i.(Z)^-^t).^.llT'^$ti^®^i 4 0 6(D*MS<^gEil (D) i±, E Ljgc^m;? 

(t ) ®5^a± ($f*L<lil O^J£^_h) , $^fC^?^L<li5 t<D<5 0 
t (^f * L< « 1 0 t <D<3 5 t ) i:-r'5^^V^„ 
[0 17 8] 
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[0179] 
[0 18 0] 

fiPt., mi (B) fcfev\ry x;i/i 1 6c 1 1 4c$:^^ 

■t-5fe«?)C0y »-fe#§3feSffl^^?Kl 1 4c$:ft&(D^a-e^^"r 

[0181] 

[0 18 2] 

mi m^i 3 0 ijitci^Mi 302 ^m-^Ltc^. micDmrnM^m 
m^m^^xm^Kmyt'r?>nyem 1 3 0 4a, is-feici§3^f -si^)^®! 3 0 4b$: 

m^^^o ^bT, ^C7)_ti{c:»fe{C^^i-S#§^S 1 5 0 1 $:Xtf>3- 
OTSI*feJ±^,«^S}cj: tj^^-t-So $e>{c, iE7LaAMl 3 0 5, Ml 3 0 

[01 83] 

z(D^it. mmm3(Dmmizm^x. ^mui 3 o 8, ^a-#i 307, 

1 3 0 9, y U-L.U 1310, mn^'^-^ h 1 3 1 1 J^XJ^F P C 1 3 
1 2^mm'ttHtmi 5(Z)A'y i/^ME L^^i^tt7b^^^■r-g>c 
[0 1 8 4 ] 

^mmmcDm-^. m^izm^-t^^ytmi 3 0 4 3ij^m^iz^^-t^^%m 
1 3 0 4bi:, W'&.iz^^-t^^^m 15 0 1 iit>mt^^^mxm^^nx\^^^ 
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[0185] 
[0 18 6] 

izm. w<D^mm<7)mytttm^ti^j:oizmtf'mit^^K 

[0 18 7] 

±m(D^oizm^mt)mMmi^x^j^^^^L^.t. i^x\t\fy^--jnzj:smm(Das 
mmtim<^^^.^.t>^mif^n^o n^mmmizm^i^fc!^. \^y:ii-^-Mzj:^m 

mx\ mmmm(D±mmizmn^mytm^. \^y7is-jv<Dm^Liz<\,^mmmiz 

[0 18 8] 

^fe, :$immmxit^i^:^i/y'mELmmmm^mizii^xmmLt^ti\ y^^r 
mx%mml~A.(J^\^^i(\(J^mwL}L■^^^\zm^^t^^x%m^^z.}lis^^m.x 

[0189] 

i%mm 6 ] 



4 3 
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[0190] 
[0191] 

mtm^^xj xji^m»r=.^v \^^^^m^^x^0i\^K m-^. mm3^nm(DV 
-yiz^mLt^n-t^t. nm^^-ttnt±x(DmmmizmmELun m^iz 

[0 19 2] 
[0193] 

mi nzBLt=.<Dit. Y^mizM-t^ J xjv(Dm^jm-^&W:^M^tcmx& 

■2>o iai7 (A) li^^y Fg[5 5 1 {cM«btC&g$:-r?5bJ5;7^)'^^y X;i/5 2a~5 

mm^m^m^-t^r^!^<Djxjvx:^^o tr=.. ^wcDi^imtmrn^^azMi^ 

[0194] 

^hX. 5 3Xm^n&J:oiZ JX;V5 2 a~ 5 2 c$: — LT#X., 

nit3:^(DmmmzMi^xm^izmmE Lun^m^-t^znnzfj:^ n^fe 
tiii3 n:^(DmmmzMhxm^iz^mE Lun^m^-t^^tizfj:^, 

[0 19 5] 
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[0 19 6] 

vS^Ctc, Ell 7 (B) tc^-r^^y KgP5 4 li. H i 7 (A) (D^m-V$>^). 

6cj6^2M-ro-^*tl, -0(D#^5 5 {Cj:oT-^st6 2fi:C01if»fJlC|wI^{C;t^ 
[0 19 7] 

m&mte n^<DmmmzM vx m^iz^mE LU^:['^M^-t^zt.izfj:^^ ^ 
m. ^(D^izmi-f^ J xjvmitGmizmi^-t^ii!i>mtr£<. -^^izmmm 

[0 19 8] 

^(D^z)rjtm^o^m^^mi 7 (a) cDm^tmmiz. mm3iz$>^±x<Dm 
m^n^-mxmm-t^^t^x^^h. mmm^mm<7^'-/-yizi^^mLxm\Bnz 
^nx^m-r^^in^^-^mx&^o 

[0 19 9] 

^tc. HI 7 (C) cz)j:-9^^^y K§[5 5 7 $:Mv^^^i:tJT'^-^>„ ^^yKg(S5 

m^m^m^-t^r^tb<Djxjv5 8cti^mt>-f'^nx\'^^o 

[0 2 0 0] 

r<^)^'y 7 ^t-riMM^Lxmmmz^mE Lun^m^Lt^'^. 
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[0 2 0 1] 

z(D^ofjim^<Dm^^mn (a) <Dm^tmmiz. mmmiz$>^^x(Dm 

[0 2 0 2] 
[0 2 0 3] 

^leSiM^^fi^ii, «^Ji~ll;^M 5 cz)v^•rtl®«^i:=bi Stella 
^ i± milg -5 ^ i: nr fg ^ o 
[0 2 0 4] 

immm i ] 

S^i: UTi/U (S/U n>':7ai/\-) ^li^^T^-So S« 

^CfflV^?>tlTV^^MO S F E T (Df^l^S^ V^Tf^i^■r r 7^^-^ ^ -g> o 
[0 2 0 5] 

MOSFETlilC^LS I T'll^;?)':^ ^ J: tC#S{Clf ^ ^ ^ ®/Jn $ V^|lIi^& 
[0 2 0 6] 
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mi 1 ti&,r\^^^t)\ iif^^is7 0 2. mmmm)^7 0 3 ^m^^^T FT (Di^tD 

U(CMO S F E T$:mv^€>.^^,■eM^'g>o 
[0 2 0 7] 

mM-t^izitM^s o^y^PA± (mMmizit4 o^y^i;A±) (Z)ELt-V;^^ 

(Z)E L*^^ff$:mv^-5i: J:v^o 
[0 2 0 8] 

[0 2 0 9] 

n^if^-^, i^A4jiny^=L-^. m^nt^. 

\t^v^}\y\^^-t^^ 7.^ (DVD) mm^mmw^n^x^. ^(Dmm-^m^i^ 

•Sr Lv^<, 1 8, EI 1 9 ^c^fo 

[0 2 10] 

Ell 8 (A) itE L^>r X:/l/-ri?$) U, mi^2 O O l, ^^f^2 0 0 2,^ 

5^si5 2 0 0. 3^$:-^t^c ^mmmtmmm2 0 0 sizm^^^^nfj'^x^^. el 
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[0211] 

018 (B) lil^'-T':4-:^^^-efeU. ^i^Z 10 1, ^^gp 2 10 2, W^A 
ij^2 10 3, 2 1 0 4 , A^^t^U - 2 1 0 5, ^#gp 2 10 6^ 

$:^ti\ ^m^m<DEl.mB^^Wtmm3 2 l O 2tCMV\S^i:^^T'^§ = 
[0 2 12] 

018 (c) itm^m^)fi»m(DEh^^:^-:ru^(D-'3 T-^U, 

;*:#:2 2 0 1, fg-^>r- 2 2 0 2 , g|S|S©^/'?> K 2 2 0 3 , ^^^P 2 2 0 

4, 3fe^^2 2 0 5, ELmmmn2 2 0 G^^-^ti. ^m^mitE Lm^mw: 

2 2 0 6izm^^^:r.iii}^X'^^o 

[0213] 

018 (D) itmmmi^^m:^r=immm^mm (M^i^mzitDyDn^mm) 

T-feU, :^i^2 3 0 1, mmmi^ (DVD^) 2 3 0 2, mi¥:^4^y^2 3 0 3 
> (a) 2 3 0 4, (b) 230 5^$:-^ti\ ^^gp (a) it^H 

i^xmmmm^m^i^. (b) i,t^iivx:sc^mm^m^-t^tiK 
m(DELm^mmitzH'^m^m (a) , (b) izm^^^:iti}^v^^a 

f B^M#: ?: ^ M {Cli^ Jg ffl - A ^ if =fo ^ * ti -5 „ 

[0214] 

018 (E) itm^^M i^A^jV) i3>tfrL-^-efe tj, 2 4 0 1 , 
^gP2 4 0 2, ^#gP2 4 0 3, ^f^^ ^ 2 4 0 4 , ^^gP2 4 0 5^$:^ 
*M560>3(^E L^^^gii^^BP2 4 0 5 ^CMV^<g>^i:7b^■e^So 
[0215] 

018 (F) «>'^°-y:^;I/=^>lf^-^-e^^J, 2 5 0 1, mi^2 5 0 2 

, *^gP2 5 0 3, ^-jK- K2 5 0 4^§:^ti\ E L^^^Sli^ 

^§P2 5 0 3 ^CffiV^-g>r il^N'T'^-So 
[0 2 16] 
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[0 2 17] 

[0 2 18] 

^fc. ELmBmmi>m^vx\<^^m^ti^mti^mm-t^r=.i^. ^ft^i^t^m 

[0219] 

^r-eai 9 (A) Itm^mmx:^^). :^i^2 6 0 1, W^tfi;^g|J2 6 0 2, 
#^Ai7SP2 6 0 3, ^^§P2 6 0 4, ^f^:;?> ^ 2 6 0 5 , T>5^^2 6 0 
6?:-g-tf, :^mmB(DELmm^mtmB32 6 0 4.izm^^^^t.ti^X^^o ^ 

fe, «^§P2 6 0 4 itm^(DnMizB^(D^^^m^-t ^ ^ t.xm^mm(Dm^ 

[0 2 2 0] 

^fe, 019 (B) it^mn^mm. M.^^mizit^-yt-T'^f ytx$>v. ^^i^ 

2 7 0 1, 2 7 0 2, ^f^^-r ^y^2703, 2704 ^^ti. *MI§0^ 

mm^-y'^^^^-ttiK m^m'^mmmo)^mn^mmizm\'^x%Bk\<^o 
, ^5^si$2 7 0 4 itm^<DW^izB^(D:^^^m^-t^ziixmmn:h^m:^^ 

[0 2 2 1 ] 

&.±(Dmiz. ^mmB(^mmmmiimi!bx}t.<. ^^^vp^^mcDn^mmizm 
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[0 2 2 2] 

mmm 9 ] 

[0 2 2 3] 

V^1tfJI|}^'^^?^ LV^„ ^fe, -^/-^-UZ 8 0 2 tLXit. ?!/^^««, >^v>^^'y 

3t 5: 5i ^; m-B: -5 #)|^ M V ^ ti ^ V ^ . 
[0 2 2 4] 

*IIMMTtt^^^^^[:^Sg-e^-5i/-;i/M2 8 0 i$:^v>^^>-b--^fflVA 

xmm^\^7 0 2&t>*igi&|pij^g|j7 0 3 ^mts^oizm^i^. y^xf^>y ^^i?^^ 

;(jy-<-#2 8 0 2 ^rMU-^t^it-So ^LT, S/-;i/M2 8 0 1 fC^^^^^rfl^lKfL 
Xm^it^i^. :^A-U2 8 0 2 ^rT^T^^" h 'J ^ XS^lCg^^i"^.. 
[0 2 2 5] 

^fe, ^Xt^^:^A-U2 8 0 2 tciiB,5tj'a-*3-&-5trflc^Jig"e^-5> 

^'-f 2 8 0 3, 2 8 0 4 e>nT V^S)<. ?!7 ^ - 7 ;i/ ^ - 2 8 

0 3, 2 8 0 4 liM^C^M^O-hfCSgtt^tl, E L^^t^^Pj^LT^^^C^^lMS?: 
|6iJ:$-ti:S„ :^^-y ^ Jl^-ltmi'f^£<X^mt>rj:^^. 
[0 2 2 6] 

T^T^^ s y ;?jA-M2 8 0 2:5:t>*i/-;i/=y-2 8 0 1 -e 
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-U2 8 0 2 ^feti^fj^-^-f 2 8 0 3, 2 8 0 4 ^iZ^mM^^MLX 

[0 2 2 7] 

8C7)V^•rn®S^a#I^CMV^T=foKV^„ 
[0 2 2 8] 

mmm i o ] 

[0 2 2 9] 

EI2 1 (A) itmmmi-7(D\^^irnij'iz^-ori^m-^nt=.ri^y^^-^^^hv 
^ :^mmzty~)vu^^^Lr=.'^mx'&^. 2901 itr^v^^ n v ^^.m 

s/-;v#2 9 0 2;&^^mMm^CIg^te3tlTV^^o 
[0 2 3 0] 

^<D2/-;i/#2 9 0 2 7?H*tifcfMl^CliE L^^^ff(Z)®mg[$.g:t>*|g|&ia 

mg|5*^^*tlTVN^„ HP*,, T^-7^-< h U ^XS5K2 9 0 1 ti, H^gP^tJf 
|gmtlIl?&g|5(3D|I*^-a-t)-B:7?J5:<5r^7^'r h U ^ ;^gp 2 9 0 3 1 t5c®:^M 
S«{C^|ft?^figLT^€>„ LT«, :ftMa^{Ctt 6 2 0 mmX 7 2 0 mm^ 

:feli4 0 OmmX 5 0 Omm^ V\o?t®^$:^JO^:Ky{)'JMV^^tl•5. -e(7)ffi(D 
® ^ t? o T ^ V ^ „ 
[0 2 3 1 ] 

021 (B) ii, r^7'>( -f-T h V ^XM2 9 0 1 IZ^A-U2 9 0 3 $:5B 
U-a-tPitT^^MT'^-Sc :*A-#2 9 0 3 Itr^'r^ -f-^ V U^X«^2 9 0 1 
i:|H^C®«CD»«$:fflV^4^^^^V^„ t^oT, EI2 1 (B) (j:,mkx\x. ±X(Dr 

[0 2 3 2] 



5 1 
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0 2 1 (B) (DV^m(Dri^y^^ y^-7hv ^ ::^mm^i^m^^j:miz^\,^ 

[0 2 3 3] 

^^mmvitr^y^^ h u ^:^*^g2 g o i ]k'c^ijA-U2 9 0 3 

[0 2 3 4] 
[0 2 3 5] 

r^^>( -f-^ V V ^^m^2 9 0 lAZJ^:fyJ-^-U2 9 0 3 {CX^^-f 

X^^^>^^290 4:C^Bm^^. 
[0 2 3 6] 

micmm^^:^. m,m^n^^^rr^y^^ h v^>^m^2 901 

-#2 9 0 3 ^r^^^T-t-So 02 2 (B) it^mi^r=.^(Dm^X^ . Tf^T-^^zT 
V h U ^:;?.^^2 9 0 1 ' ^:*rA-$J 2 9 0 3 ' -e?&-5M{c — oODT ^ t^-Y ^''V 

[0 2 3 7] 

2 9 0 3' liT >^ V h U ^ 2 9 0 1 ' J: 

U t)/jN$i?){C53^»T$tl^o rtl{i2 9 0 5-e^$tl<5M^{CFPC (y'U^Jpi/^^ 
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[0 2 3 8] 

1 4^y^<DE L^^iSS;6^6Mf^l^'«rig"e^U, 15 — 1 7 ^ y^<DE L 

[0 2 3 9] 

C^ifeM 11] 

[0 2 4 0] 

|gI2 3^C^V^T, SMW«TFT6 1 l±^]56M 1 ©f^i^X^JCtieo T?^^$ 
4x^P^^:^;i/§i[T F T 2 0 6 h |WI-(Z)«3t® p :^^;i/MT F T VNT?^fig 

[0 2 4 1 ] 
[0 2 4 2] 

[0 2 4 3] 
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[0244] 
[0 2 4 5 ] 

mmm 12] 

M{coVATIlI2 4 {C^-To :*:|IMMfc^VNT, 7 1 id;:;?.-r ^^^MT F 

T7 2(Dy-XiH?^, 7 3 l±;^-r >y5=->^*MT FT 7 2(D>f- hBE?,S, 7 4li« 
mmmmTFT. l b^t^y^ry^. 7 6, 7 a liSi5fE^*&?^, 7 7t±EL^^ 

[0 2 4 6 ] 

n>T-*>-9-7 5 lin^-v:^;i/MT FT-e:^emMJ^MT FT 7 4 ®>f 

5" > i^- 5: -r S ^ h t) nj fg -e ^ -5 o 

[0 2 4 7] 

02 4 (A) It. zL-Doymmmxnm^.^mi 6 ^f^mtvfcm^cDmx&s 

s,^jc#^*'jfe^„ z.<Dm^. mm^.m^(D^m^m'b-tzit.ti'^x^^r^&>. m 
m^^^^^'^izwmm^[:-t^:it.ti^x^^. 

[0 2 4 8 ] 

02 4 (B) mmmm^T 8^^- hmul 3 t-^mzmft-ff^m^ 

H2 4 (B) XltmW.^^^^(^7 8 t^- hmM7 3 llt)mf£ 

^ ^ cfc c) {cggit fe^^^t o T -g> ^'5, m \z.mm. ^ ti -smb^^t s> 

tilt. mmm:^i^hxmtj:^^o\zm.v^^z.h^x^^. mm^.^m 
7 8t^- hM7 3 txmmmm^i^m^'&^zhif3^x^^r^tb. mmm^^ 



miE#2 0 0 0 - 3 0 



#^ 11—301770 
[0 2 4 9] 

^fe. S2 4 (c) it. 0 2 4 (B) (Dmi^tmmizmm^.mm 8^¥~h 
f£^^oKm^-t^Miznwiti^&^. ^tc. mm^^^MT s^^'-hmui 3(D 

[0 2 5 0] 

2|s:||igM(^«fi^l±, IIWil~'7, 9~l 1 ®v^■r4^®«fi^i:tJ gate 

[0 2 5 1 ] 

mmm i s ] 

mmmi l-Vltn^uWmmTFT e l i:L/Tp^■Vt^;l/i^TFTl:fflV^TV^-£, 

ll»J(^«MJMTFT(Z)«Jt$:!2I2 5 (A) (C^fo 
[0 2 5 2] 

112 5 (A) 8 1liy-y^fl^, 8 2iiKl^-r>fI^, SStiLD 

Dfl^, 8 4 8 5 lt^~ hmmB. 8 6 li>f- NM, 8 

7 1 mmmmm. s 8 1± v - :^@b^, 8 9 1± k i^-r >@hm, 9 0 itm 1 

[0 2 5 3] 

1^8 5 $:/rbTfiJ5iofe^^®,i:jfcoT^ U, ^©raT'^f- N ^» L T V^ S 

i?) (Z) n > ^* > it ^ L T ffl V ^ ^ ,??JC # ^ 7!)^ ^ , 
[0 2 5 4] 

^mmmiz:i5i-f^mm(Dm^<D-'m^m2 5 (b) tc^-r„ 025 (b) ic^s 

V^T, 9 1 liy-;^@eiS, 9 2 li>!f- hSH^, 9 3 ti>?>-r ^V^>^*MT F T, 9 
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11 — 301 7. 70 
[0 2 5 5] 

^fe, 02 5 (A) (Dm^^it. EI 2 4 (A) ^Cfe^^Ttt^fEM1^MT F T<Z)^jg 
t.ELm^(D{^^^m^Lr=.^(D-V$>^. mt>. 024 (B) , (O iZ^Ltc 

[0 2 5 6] 

^mmm(DmmmmmT f t $:f^$^-r -s^-^ii p :^;i/Mt f t l d dm 

1^. L DDflgcS 3 pM^M#J75i^cD?t;gii, 1 X 1 0 ^^-^ 1 X 1 0 

l^atoms/cm^ (f^^6^{Cli 5X10 5X10 ^'^atoms/cm^) 
[0 2 5 7] 

2fs:^igM(Z)#^ii, mmmi-i. 9~i 2(7)v^-rtl(7)=K^rgi:=fogfi^c 

[0 2 5 8] 
[|§^(Z)^^] 

r^^j xmmELun^m^-t^fci^'M^^i^'.jiy-zfyhtim^n^o 
[02] mmm(Dmwmm^^^m. 

[0 3] ®^gP®_fc:®«itA?>'«fiK?:^-t0o 
[04] E L^5^gg«®f^i^Xg$:^t-0. 
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mi] Ei^mBrnmoy^m^^-tm. 

mio] -^y-fv >'!fmB^(7)m^mmi^B-tm. 

mill r^v^^e^-^hv ^^mcDELm^mmoymmm^M^^i-tmo 

El 2] :^m^m(DmmE LuncDm^jim^m-tmo 

mi 3] Aysy:fm(DELm^mm(Dmmmmi^^-tmo 

mi 4] mm^)^^mizLr^m. 

Ml 5] ^'^-^i/:;^'m(DELm^mm(Dm^mm^^-tm. 

Ml 6] *l^#§^(DWaE L;f<j3fSf®^^XS$:^1-EIo 

017] /\>y KgPtCfel-^S 7X;V®SB«^^i-|g„ 

Ell 8] S^IS®®:R#M$:^f EI. 

El 1 9 ] «^Mfi® A#:M $:^t-EIo 

EI2 0] T^7=-f h U ^^McDE L^^^S<Z)6^®«^$:^t- EIo 

EI2 1] S^co^tJ-^^itXg^r^i-EIo 

EI2 3] T^'5=-^' :/v b v^:^m(DE LmBmm<Dm^mm^^-tmo 

EI2 4] E L^^^g(Z)®^(D=^fi^$:^-rE^□ 
EI25] mmMmmTFT(DmmRrj^mm(Dm0^^^^m. 
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